Introduction
The authors of the paper are concentrated on the choice of a business strategy based on risk management principles using the Analytic Network Process. The choice of the Analytic Network Process is proposed with the purpose to improve the decision-making process in a company through enhancement of an insurance company's risk culture. The Solvency II Directive has been under constant development for many ages due to the necessity of new approaches to ensure a more sensitive, balanced, and sophisticated risk coverage. The new regime requirements demand changing the way of decision-making in business though alterations in every process of an insurance company. In accordance with the Solvency II Directive's requirements, the insurance companies of the European Union should establish an effective risk evaluation system with the aim to ensure policyholders interest safety and the ability to prosper within the tough market environment. The Hypothesis of the article comprises the idea, which implies that an insurance company's activity can be improved by amending of risk management principles according to Solvency II Directive's main requirements. The concept of the paper is to propose a short-term solution for improvement of decision-making in an insurance company through strengthening of risk culture. The object of the paper is risk function. Therefore, the subject is assessing risk function using Analytic Network Process. In order to achieve the stated objective, the authors use theoretical and methodological analysis of the scientific literature, the Analytic Hierarchy Process, the Analytic Network Process, and the experts' method as well as comparative methods with the purpose to investigate the main components of risk management and establish proper risk culture and decision-making process in insurance. The main issue within the process of conducting the research was to interconnect risk management and decision-making process for the insurance company. The article consists of three main sections. The overview of proposed improvement of the risk culture and decision-making approach is presented in Section 1. In Section 2 the authors of the paper introduce the case study of enhancement of decision-making in an insurance company through strengthening of the risk culture. The final section summarizes the findings and conclusions of the research and assesses the improvement of risk evaluation.
Improvement of desicion making-process using risk management
The insurance business plays a specific role in every country's economics and offers various insurance services to fulfil the clients' needs. Therefore, it is important to implement and to improve risk management on a continuous basis with the aim to ensure efficient and stable insurance business development. Professional management of an insurance company in terms of market relationships is based on successful choice of business strategy, which allows ensuring maximum profit and rational use of all the existing resources simultaneously. The authors propose the approach of decision-making for an insurance company, which is based on the assessment of internal and external factors having influence on its activity using the Analytic Network Process. The suggested approach positively influences the risk culture development in insurance, since it provides an enhanced understanding of insurance company's risk nature and its influence on business strategy. The Analytic Network Process is the combination of SWOT (the acronym standing for Strengths, Weaknesses, Opportunities and Threats) analysis and choice of a business strategy which helps to ensure further successful development and financial stability of an insurance company. The Analytic Network Process allows measuring the dependencies and feedbacks among decision elements and strategic factors in the hierarchical or non-hierarchical structures; thus, it might be used within the analysis of complicated and sensitive interrelationships between decision levels and attributes. The Analytic Network Process can also be defined as combination of the Analytic Hierarchy Process and SWOT that allows including tangible and intangible strategic factors and elements into the decision-making process of an insurance company by applying specified functions or fields steering, analysis and management. According to scientific definitions, Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis is a commonly used instrument which scans internal strengths and internal weaknesses of a product or service industry and highlights the opportunities and threats of the external environment (Pesonen et al., 2000; Rauch, 2007) .
In addition, SWOT can be explained as widely applied tool in the analysis of internal and external environments in order to achieve a systematic approach and support for strategic decision situations . The Analytic Hierarchy Process is a theory which comprises expert evaluation measurement by means of pairwise comparisons according to derive priority scales. The scales measure intangibles in relative terms. The Saaty hierarchy method measures how much one element dominates another with respect to the given attribute (Stepchenko et al., 2014) .
Moreover, the Analytic Hierarchy Process is defined as a multicriteria decision-making technique that can help express the general decision operation by decomposing a complicated problem into a multilevel hierarchical structure of objective, criteria and alternatives (Sharma et al., 2008) . The combination of the Analytic Hierarchy Process and SWOT analysis sets strong basis for assessing the existing situation and applying most valuable development strategy in a simpler and more efficient way.
The introduced technique was used in many areas, such as tourism (Vasantha Wickramasinghe et al., 2009; Kajanus et al., 2004) , forest and park services (Kurtilla et al., 2001; Pesonen et al., 2000; Leskinen et al., 2006; Masozera et al., 2006) , project management (Stewart et al., 2002) , agriculture (Shrestha et al., 2004) , manufacturing (Shinno et al., 2006) , household appliances industry (Dehghanan et al., 2014) , tannery industry (YaniIriani, 2012) , sport marketing outsourcing (Lee et al., 2011) , fishing industry (Poursheikhali et al., 2014) , textile industry (Yüksel et al., 2007) , selection in maritime transportation industry (Kandakoglu et al., 2009) , water resources management (Gallego et al., 2011) , information system outsourcing (Wang et al., 2007) .
Analytic Network Process was firstly introduced by Thomas Saaty (Saaty, 1996) in his work regarding the decision-making based on multicriteria assessment that applies network structures with dependences and feedbacks among specific elements of decision-making process by arranging them in a hierarchical structure with the aim to evaluate the relative importance of pairs of elements and synthesize the results. While the Analytic Hierarchy Process represents a framework with a uni-directional hierarchical relationship, the Analytic Network Process allows for complex interrelationships among decision levels and attributes (Yüksel et al., 2007) . The fact is that the attracted experts perform evaluation of concrete elements using Saaty scales by means of pairwise comparisons according to the derived priority scales that measure intangibles in relative terms. Experts have to measure how much one element dominates another with respect to the given attribute. Based on the algorithm of the Analytic Network Process in insurance, the experts' evaluation should be confirmed by calculation of CI (the acronym standing for consistency index) (see Formula 1) or CR (the acronym standing for consistency ratio) (see Formula 2), RI (the acronym standing for random index) (see Formula 3).
where as are main eigenvalues of matrix. If matrix returns to a positive value, then n -comparable elements.
However, there is the possibility to use random ratio based on Saaty performed research. During the research 500 random reciprocal n x n matrices were generated for n = 3 to n = 15 using the 1 to 9 scale (Saaty, 2009 ). The Saaty conducted research result is presented in Table 1 . Table 1 Saaty evaluation importance scales (Saaty, 2001) The authors have created the algorithm for the Analytic Network Process application in the insurance industry in order to ensure proper decision-making process based on the core principles of risk management, to eliminate possible risk of the insurance company, and to improve its development, profit and financial results. The proposed algorithm is presented in Figure 1 . Stepčenko et al., 2013 Stepčenko et al., -2014 PricewaterhouseCoopers International Limited, 2010; Saaty, 1980 Saaty, -2005 Towers Watson, 2013) According to the presented above algorithm, the assessment of SWOT factors, sub-factors, and alternative development strategies the attracted expert should perform using Saaty scales (presented in Table 2 ). Actually, the Analytic Network Process can serve to improve the risk culture in every insurance company due to the attraction of different key employees, particularly from management side, into SWOT factors and alternative development strategy evaluation and result interpretation. The interpretation of the risk culture is presented in Figure 2 . • 7.1. Experts determination of alternative strategies importance with respect to each SWOT sub-factor using Saaty scales • 7.2. Calculate the importance of each alternative strategy, using its geometric mean (w str1 ) • 7.3. Check the conformity of experts' assessment by calculating of consistency index (CI), or consistency ratio (CR), and random index (RI) • 7.4. If consistency ratio is less than 10% you can say about the conformity of experts' view. If consistency ratio is more than 10% you can say about the nonconformity of experts' view. Additional experts' evaluation is needed (repeat from step 7.1).
• 7.5. Determine total priorities of the alternative development strategies, which reflect the interrelationship between the SWOT factors with formula: w str =w str1 * w subf
The interconnection between the Analytic Network Process and risk culture is presented in Figure 2 , since the Analytic Network Process helps to educate the key employees (including members of the Board) in risk nature understanding, establishment of a risk strategy and risk profile. The authors agree on the fact that risk culture can be defined as the norms and traditions of behavior of individuals and of groups within an organization that determine the way in which they identify, understand, discuss and act on the risks the organization confronts and takes (Towers Watson, 2011) . In fact, the authors consider the risk culture of every insurance company to be the heart of ORSA (the acronym standing for Own risk and Solvency assessment).
The authors also see the possibility of usage of Analytical Network Process in banking and investment industries to improve decision-making through risk analysis.
Case study: Analytic Network Process in insurance
The authors of the paper have performed the case study based on one insurance company example, which operates in the Baltics.
The case study is performed in line with the algorithm presented in Figure 1 .
During the research, key employees from different fields of an insurance company have been attracted. The conducted research has approved the possibility of using the Analytic Network Process in insurance. According to the presented algorithm, its 1 st , 2 nd and 3 rd stages should be based on experts' discussions, therefore results should be assessed with experts and priority charts methods. However, the concordance ratio should be calculated in order to approve the results based on experts' discussions. During the case study the experts' discussions were performed with aim to identify sub-factors of SWOT (see Table 3 ). Table 3 SWOT matrix: internal factors (created by the authors)
The results of the algorithm's 4 th stage are presented in Table 4 and Table 5 . Table 5 Experts' conformity check for SWOT matrix factors evaluation (created by the authors)
Based on Table 5 the authors of the paper can make a conclusion that experts' evaluation of SWOT factors using Saaty scales can be confirmed, since the consistency ratio is less than 10%. The SWOT sub-factors evaluation from described above algorithm is also performed by the authors: strength sub -factors evaluation presented in Table 6 and  Table 7 ; weaknesses sub-factors evaluation -in Table 8 and  Table 9 ; opportunities sub-factors evaluation presented in Table 10 and Table 11 ; threats sub-factors evaluation -in Table 12 and Table 13 . 
T1
. Lack of risk diversification that requires too high risk capital can lead to increase of mergers that can negatively influence market concentration level O2. By achieving risk reduction in controlled way possibility for higher growth in selected LoB and segments T2. EIOPA can change the Solvency II requirements that can lead to additional costs O3. Product redesign to achieve management targets T3. The cost of holding extra capital required by new regime will force prices to increase, particularly in annuity market that will negatively influence the demand for insurance O4. Strong governance ensure process quality and efficiency to increase sales results T4. The new regime requirements can make EU insurance companies less competitive against insurance companies abroad because of high implementation costs and high risk capital requirements O5. Transparency to ensure the policyholders regarding their safety will lead to positive impact on brand and reputation of the insurance company that can allow increasing sales volumes T5. A limited number of insurance companies can go bankrupt because of too high capital putted into the risk that can lead to industry monopolization Table 7 Experts' conformity check for strengths factors evaluation (created by the authors) Table 9 Experts' conformity check for weaknesses factors evaluation (created by the authors) Table 10 Opportunities factors evaluation using Table 11 Experts' conformity check for opportunities factors evaluation (created by the authors) Table 12 Threats factors evaluation using Saaty scales (created by the authors) Wsubf1  T1  T2  T3  T4  T5 Table 13 Experts' conformity check for threats factors evaluation (created by the authors)
SWOT factors Total
All experts' evaluations of SWOT sub-factors have been approved with the consistency ratios that are less than 10% (see Tables 7, 9 , 11, 13). Based on described 6 th stage of the algorithm (presented in Figure 1 ), the authors have calculated interdependent priorities of the SWOT factors (see Table 14 ) and total importance degrees of the SWOT sub-factors (see Table 16 ). Detailed explanation how to calculate w2 matrix is presented in Table 15 . With the assistance of the responsible attracted experts, the alternative development strategies of an insurance company were determined and presented in Table 17 . In order to determine total priorities of the alternative development strategies (wstr), reflecting the interrelationships within the SWOT factors, importance of alternative development strategies (wstr1) and the experts' evaluation conformation was performed using Analytic Hierarchy Process and then integrated with SWOT subfactors importance (wsubf) in similar way as described in the algorithm. Thus, the summary of total priorities of alternative development strategies based on the Analytic Network Process and Analytic Hierarchy Process (can be found in Table 18 and table 19 ) is presented in Table 20 . Based on the experts' evaluation, the most preferable strategy is a balanced strategy that can ensure stable and long-term solvent development of the insurance company. The authors have concluded that both methods in the particular case gave similar results, however, the importance priorities are different among alternative development strategies, which can lead to varied conclusions. Moreover, the authors suggest using Analytic Network Process in the process of evaluation of alternative development strategies, since it can help ensure clear understanding of received results and deeper assessment of possible strategies impact on insurance company's development based on risk nature analysis.
CONCLUSION
Risk dynamic nature in the changing market conditions sets a lot of challenges to every company. Therefore, new approaches to follow up risk nature with the aim to understand their possible impact on financial stability and further development should be implemented. In insurance, it is worth mentioning that the new Solvency II regime's requirements, which will soon come in force, require new principles for risk evaluation in order to ensure solvency of every insurance company in the countries of the European Union, which might create additional problems for an insurer. The authors introduce the Analytic Network Process possible usage in insurance to ensure the proper preference of the development strategy based on risk nature understanding. The Analytic Network Process allows measuring the dependency among strategic factors similar to SWOT factors that observe impact on weights of its factors and sub-factors with the aim to choose the strategy priorities. In fact, it can help to improve the decision-making process in an insurance company. The authors also propose to use the Analytic Network Process as a possibility to evaluate the risk culture of an insurance company therefore fulfilling the ORSA requirements because of several reasons:
• to improve the knowledge in understanding in the risk nature of key employees and members of the board; • to start the discussion within an insurance company regarding the Solvency II Directive's challenges and possible impact on an insurance company activity; • to implement strong system of governance in an insurance company's processes. Within the research, the authors have also proposed the algorithm for usage of the Analytic Network Process in insurance business and performed the case study based on the proposal. Also, the authors suggest the usage of the Analytical Network Process in banking and investment areas since the solvency requirements and challenges regarding the risk analysis of those industries are similar to insurance.
The suggested approach of improvement of the risk culture and decision-making within an insurance company in short-term will enable every insurance company to control trends within their development towards the solvency and will introduce a deeper understanding of risk nature which, in its turn, will allow to follow the Solvency II Directive requirements and establish a more sophisticated and sensitive risk evaluation in future. In future, the authors plan to continue the present research on an insurance company's risk evaluation.
